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(54) Clock signal generator and communication device using the same 



(57) An edge detector circuit 103 detects the edge 
of an original clock signal S102 generated by the clock 
signal generator circuit 102. A counter 104 counts the 
number of edges of the original clock signal S1 02. The 
counter 1 04 is reset when the preset counter value S1 01 
is reached, and repeats counting operation. A clock sig- 



nal modification circuit 1 05 masks the original clock sig- 
nal S1 02 when the counter value has reached the preset 
counter value to generate a baud rate control clock sig- 
nal S105. An input circuit 107 latches input data S106 
per predetermined rising edge of the clock signal with 
the band rate control clock signal S1 05 and outputs an 
output signal S107. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a clock signal 
generator for generating a desired clock signal by add- 
ing a peripheral circuit to clock signal generating means 
and communications apparatus using the clock signal 
generator. 

[0002] Asynchronous communications such as RS- 
232C are widely known and used in a variety of fields. 
Asynchronous communications are an essential feature 
for personal computers. A precise clock signal is re- 
quired also in asynchronous communications. A variety 
of clock signal generators have been developed and 
added to a library. 

[0003] In case asynchronous communications are 
carried out by using a conventional clock signal gener- 
ator that has been added to a library, a desired clock 
signal thus a correct baud rate may not be obtained by 
frequency division. For example, according to the RS- 
232C specifications (EIA/TIA-22-E), a maximum trans- 
fer rate is 20 kbps although the transfer rate exceeds 
this limit in practice. This may cause problems such as 
a communication error thus requesting re-design of the 
entire communications apparatus. 
[0004] While re-designing a clock signal generator 
can customize the frequency division feature of the 
clock signal and a precise baud rate can be obtained, a 
considerable increase in the number of development 
man-hours and another trouble may be caused by a new 
design. 

SUMMARY OF THE INVENTION 

[0005] The invention, in view of the aforementioned 
problems, aims at reducing the number of man-hours 
required for custom design of a clock signal generator, 
by having a configuration where an additional circuit is 
incorporated into an existing highly reliable clock signal 
generator circuit and an intermittent clock signal isgen- 
erated to obtain a baud rate, instead of making a design 
by customizing a clock signal generator circuit for gen- 
erating a clock signal whose frequency is constant. 
[0006] In orderto solve the aforementioned problems, 
a clock signal generator according to the first aspect of 
the invention comprises: clock signal generating means 
for generating a first clock signal, counting means for 
counting the number of clocks of the first clock signal, 
and masking means for generating a second clock sig- 
nal by masking the first clock signal in case the counting 
means has reached a preset value. 
[0007] In orderto solve the aforementioned problems, 
a clock signal generator according to the second aspect 
of the invention is a clock signal generator according to 
the first aspect of the invention, characterized in that the 
counting means is periodically reset and that the mask- 
ing means has a plurality of values as preset values. 



[0008] In orderto solve the aforementioned problems, 
a clock signal generator circuit according to the third as- 
pect of the invention comprises: a clock signal generat- 
ing means for generating a first clock signal and a mod- 

5 ulation means for generating a second clock signal by 
modulating the first clock signal. 
[0009] In orderto solve the aforementioned problems, 
communications apparatus according to the fourth as- 
pect of the invention uses a clock signal generator com- 

fo prising: clock signal generating means for generating a 
first clock signal, counting means for counting the 
number of clocks of the first clock signal, and masking 
means for generating a second clock signal by masking 
the first clock signal in case the counting means has 

is reached a preset value, to perform data input/output via 
the second clock signal generated by the clock signal 
generator. 

[0010] In orderto solve the aforementioned problems, 
communications apparatus according to the fifth aspect 
20 of the invention is communications apparatus according 
to the fourth aspect of the invention, characterized in 
that the counting means is periodically reset and that 
the masking means has a plurality of values as preset 
values. 

25 [0011] In orderto solve the aforementioned problems, 
communications apparatus according to the sixth as- 
pect of the invention uses a clock signal generator com- 
prising: a clock signal generating means for generating 
a first clock signal and a modulation means for gener- 
ic ating a second clock signal by modulating the first clock 
signal, to perform data input/output via the second clock 
signal generated by the clock signal generator. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 

[0012] Fig. 1 is a block diagram of communications 
apparatus according to embodiment 1 of the invention. 
[0013] Fig. 2 is a first timing chart explaining the op- 
eration of the communications apparatus shown in Fig. 
1. - 

[0014] Fig. 3 is a second timing chart explaining the 
operation of the communications apparatus shown in 
Fig. 1. > 

[0015] Fig. 4 is a third timing chart explaining the op- 
45 eration of the communications apparatus shown in Fig. 
1. 

[0016] Fig. 5 is a block diagram of communications 
apparatus according to embodiment 2 of the invention. 
[0017] Fig. 6 is a timing chart explaining the operation 
so of the communications apparatus shown in Fig. 5. 

[0018] Fig. 7 is a block diagram of communications 
apparatus according to embodiment 3 of the invention. 
[0019] Fig. 8 is a timing chart explaining the operation 
of the communications apparatus shown-in Fig. 7. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0020] Embodiments of the invention will be de- 
scribed referring to the drawings. 5 

(Embodiment 1) 

[0021] A clock signal generator and communications 
apparatus using the clock signal generator according to 10 
embodiment 1 regenerates a baud rate clock signal by 
correcting a clock output by an existing clock generator 
circuit in generating a clock signal. Thus, the number of 
man-hours required for custom design of a clock signal 
generator is reduced in designing communications ap- *5 
paratus. 

[0022] A clock signal generator and communications 
apparatus using the clock signal generator according to 
embodiment 1 will be described referring to Figs. 1 
through 4. 20 
[0023] Fig. 1 is a block diagram of a clock signal gen- 
erator and communications apparatus using the clock 
signal generator according to embodiment 1 of the in- 
vention. The communications apparatus 100 is com- 
posed of a preset counter value input terminal 101 , a 25 
clock signal generator circuit 1 02, an edge detector cir- 
cuit 103, a counter 104. a clock signal modification cir- 
cuit 1 05, an input terminal 1 06, an input circuit 1 07, and 
an output terminal 108. 

[0024] Operation of the clock signal generator and the 30 
communications apparatus using the clock signal gen- 
erator will be described. As shown in Fig. 2, the edge 
detector circuit 103, on detecting the rising edge of an 
original clock signal S1 02 generated by the clock signal 
generator circuit 1 02, outputs a High signal as an edge 35 
signal to the counter 1 04. The counter 1 04 is increment- 
ed when an edge signal S103 is input. The counter 1 04 
is zero-cleared when the counter value S1 04 becomes 
identical with the preset counter value S1 01 . The clock 
signal modification circuit 105 masks the original clock 40 
signal S1 02 in case the counter value S1 04 is identical 
with the preset counter value S1 01 . Otherwise, the clock 
signal modification circuit 105 outputs a baud rate con- 
trol clock signal S105 to the input circuit 107 without 
masking the original clock signal S1 02 . With the timing 45 
shown in Fig. 3, the input circuit 107 latches input data 
S106 per predetermined rising edge of the baud rate 
control clock signal S105 and sequentially outputs the 
input data S1 06 to an external data output terminal 1 08. 
[0025] In this embodiment, a baud rate is realized^via so 
accuracy of the baud rate clock signal alone by gener- 
ating an intermittent baud rate clock signal, instead of 
using a 4/3-times clock signal. Fig. 4 is a timing chart 
comparing the case where the input signal S1 06 is cap- 
tured via a precision clock signal S400 (S401 ) and the 55 
case where the input signal S1 06 is captured via a baud 
rate control clock signal S1 05 (1 07) in case the precision 
clock signal S400 as a 4/3-times clock signal is gener- 



4 

ated with a clock signal generator circuit customized. As 
understood from comparison between S107 and S401 , 
capture timing completely matches at 12 cycles for the 
output baud rate control clock signal and the precision 
clock signal. This eliminates the effects of capturing jitter 
caused by an intermittent signal. 
[0026] As mentioned earlier, a desired baud rate is re- 
alized by performing communications via a baud rate 
clock signal regenerated using an intermittent clock sig- 
nal even when conventional communications apparatus 
whose baud rate clock signal is less accurate. Such a 
configuration uses only a circuit that generates an inter- 
mittent clock signal for compensation. Thus the number 
of man-hours required for designing a customized clock 
signal generator circuit is drastically reduced. 
[0027] While data input from the baud rate clock sig- 
nal is specified as shown in Figs. 3 and 4, this invention 
is not limited to this configuration. While the clock signal 
modification circuit processes a delayed input baud rate 
control clock signal, the delay amount is variable and it 
is possible to process an input baud rate control clock 
signal without delay. 

(Embodiment 2) 

[0028] A clock signal generator and communications' 
apparatus using the clock signal generator according to 
embodiment 2 of the invention is characterized in that 
the frequency range where a baud rate clock signal can 
be corrected is extended without substantially enhanc- 
ing the circuit scale. 

[0029] A clock signal generator and communications 
apparatus using the clock signal generator according to 
embodiment 2 will be described referring to Figs. 5 and 
6. 

[0030] Fig. 5 is a block diagram of a clock signal gen- 
erator and communications apparatus using the clock 
signal generator according to embodiment 2 of the in- 
vention. In Fig. 5, the same reference numerals corre- 
spond to those in Fig. 1. Configuration in Fig. 5 differs 
from that in Fig. 1 in that a clock signal modification ter- 
minal 501 is additionally provided and that the clock 
modification circuit 105 is replaced with a clock signal 
modification circuit 502. The clock signal modification 
circuit 502 generates the baud rate control clock signal 
S502 by masking the rising edge of the original clock 
signal S1 02 when the counter value S104 has reached 
a clock signal modification value S502. 
[0031] Fig. 6 shows the operation of the clock signal 
generator and the communications apparatus using the 
clock signal generator Assume that 1 0 is input as a pre- 
set counter value S101 and 4 and 9 are input as clock 
signal modification values S501 . The clock signal mod- 
ification circuit 502 masks the original clock signal S1 02 
in the case of counter values 4 and 9 and generates the 
baud rate control clock signal S502. The input circuit 1 07 
sequentially captures input data S106 every three cy- 
cles of the rising edge of the baud rate control clock sig- 
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nal S502, then outputs the captured data as output data 
S107. 

[0032] In this embodiment, a baud rate is realized via 
accuracy of the baud rate clock signal alone by gener- 
ating an intermittent baud rate clock signal from a clock 
generator circuit, instead of using a 9/11 time clock sig- 
nal. 

[0033] As mentioned earlier, an existing clock signal 
generator circuit is used to generate a baud rate clock 
signal thus reducing the number of man-hours required 
for customizing a clock signal generator circuit. Interval 
of intermittence of a clock signal is externally input so 
that the baud rate compensation range can be substan- 
tially extended, compared with the case in embodiment 
1. 

(Embodiment 3) 

[0034] A clock signal generator and communications 
apparatus using the clock signal generator according to 
embodiment 3 of the invention modulates a clock signal 
output by an existing clock generator circuit in generat- 
ing a clock signal for controlling the baud rate. 
[0035] Fig. 7 is a block diagram of the clock signal 
generator and the communications apparatus using the 
clock signal generator according to embodiments of the 
invention. In Fig. 7, communications apparatus 700 
comprises a frequency division value input terminal 701 , 
a modulation indication value input terminal 702, and a 
modulation circuit 703. The remaining sections corre- 
spond to those having the same signs in embodiment 1 . 
[0036] Fig. 8 is a timing chart explaining the operation 
of the clock signal generator and the communications 
apparatus using the clock signal generatorshown in Fig. 
7. The frequency division circuit divides the frequency 
of an original clock signal S102 generated in the clock 
signal generator circuit 1 02 based on the frequency di- 
vision value S701 . The modulation circuit 703, on ob- 
taining the modulation indication value S702, for exam- 
ple information (frequency, degree of modulation)=(3, 
1), outputs a baud rate clock signal whose signal cycles 
are incremented by one once in three times, as shown 
in Fig. 8. The input circuit 1 07 captures input data S1 06 
via the baud rate clock signal S703. 
[0037] While the modulation indication value is (fre- 
quency, degree of modulation) in embodiment 3, the in- 
vention is not limited to this but either or both of the fre- 
quency and the degree of modulation may be limited to 
a predetermined amount and external input may not be 
required. The degree of modulation can be realized, via 
the falling edge or plus or minus level of a reference 
clock signal, or via another clock signal. 
[0038] While communications apparatus in embodi- 
ments 1 through 3 assumes reception only, communi- 
cations apparatus that performs transmission and re- 
ception may be implemented. The same advantage is 
obtained in case the clock signal frequency of the refer- 
ence clock signal and that of a clock signal for controlling 



the baud rate are known, even when both signals are 
not synchronized. 

[0039] As mentioned earlier, a clock signal generator 
and communications apparatus using the clock signal 

5 generator according to the invention has a configuration 
where an intermittent clock signal having a desired fre- 
quency is obtained by adding a peripheral circuit to an 
existing clock signal generator. This eliminates the need 
for designing a dedicated clock signal generatorfor gen- 

10 erating a frequency required per communications appa- 
ratus, thus reducing the number of man-hours required 
for design of communications apparatus. 



is Claims 

1 . A clock signal generator characterized by compris- 
ing 

20 clock signal generating means for generating a 

first clock signal, 

counting means for counting the number of 
clocks of said first clock signal, and 
masking means for generating a second clock 
25 signal by masking said first clock signal in case 

said counting means has reached a preset val- 
ue. 

2. A clock signal generator according to claim 1 , char- 
30 acterized in that said counting means is periodically 

reset and that said masking means has a plurality 
of values as preset values. 

3. A clock signal generator, characterized by compris- 
es ing a clock signal generating means for generating 

a first clock signal and 

a modulation means for generating a second 
clock signal by modulating said first clock signal. 

40 4. Communications apparatus, characterized by using 
a clock signal generator comprising 

clock signal generating means for generating a 
first clock signal, 
45 counting means for counting the number of 

clocks of said first clock signal, and 
masking means for generating a second clock 
signal by masking said first clock signal in case 
said counting means has reached a preset val- 
50 ue, to perform data input/output via said second 

clock signal generated by said clock signal gen- 
erator. 

5. Communications apparatus according to claim 4, 
55 characterized in that said counting means is peri- 
odically reset and that said masking means has a 
plurality of values as preset values. 
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6. Communications apparatus characterized by using 
a clock signal generator comprising 

a clock signal generating means for generating 
a first clock signal and 5 
a modulation means for generating a second 
clock signal by modulating said first clock sig- 
nal, to perform data input/output via said sec- 
ond clock signal generated by said clock signal 
generator. 10 
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(54) Clock signal generator and communication device using the same 



(57) An edge detector circuit 103 detects the edge 
of an original clock signal S1 02 generated by the clock 
signal generator circuit 102. A counter 104 counts the 
number of edges of the original clock signal S1 02. The 
counter 1 04 is reset when the preset counter value S1 01 
is reached, and repeats counting operation. A clock sig- 



nal modification circuit 1 05 masks the original clock sig- 
nal S102 when the counter value has reached the preset 
counter value to generate a baud rate control clock sig- 
nal S105. An input circuit 107 latches input data S106 
per predetermined rising edge of the clock signal with 
the band rate control clock signal S105 and outputs an 
output signal S1 07. 
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